A radioimmunoassay (RIA) method for luteinizing hormone (LH) releasing hormone (RH) utilizing rabbit antiserum against synthetic (Glu1)-LH-RH coupled with human serum albumin at the N-terminus, is described. This assay system for LH-RH also cross-reacted with several LH-RH analogues or fragments, but not with pituitary trophic hormones.
The hypothalamic luteinizing hormone (LH)-releasing hormone (RH) was isolated in a highly pure form from porcine hypothalamic tissue (Schally et al., 1971c) and its chemical structure was determined (Matsuo et al., 1971b) . The synthetic decapeptide of the same amino-acid sequence has been shown to possess the identical physicochemical and biological properties both in experimental animals and in man (Shally et al., 1971 a,b) . The clinical effectiveness of synthetic LH-RH in releasing FSH and LH in individuals with normal pituitary function has now been confirmed by many investigators (Kastin et al., 1972; Arai et al., 1974) . The results of LH-RH measurement in the organism have been reported by several investigators (Arimura et al., 1974a; Asai et al., 1973; Jeffcoate et al., 1974; Nett et al., 1973; Yanaihara et al., 1974) , but there still remain problem to be clarified. The present investigation was undertaken to determine the LH-RH contents in the hypothalamus, and to relate these to some endocrine effects.
Materials and Methods
Antiserum against synthetic (Glu1)-LH-RH coupled with human serum albumin (HSA), produced in rabbits was kindly supplied to us by Dr. A. Arimura and Dr. A. V. Schally, New Orleans, Louisiana, U.S.A. This antibody was capable of binding 29% of the labelled LH-RH under the present experimental conditions.
The LH-RH analogues and fragments of LH-RH examined for crossreactivity in the LH-RH RIA system are des pGlu1-LH-RH (a), des pGlu1 des His2-LH-RH (b), LH-RH-OH (c) and (Leu3)-LH-RH (d). The syntheses of peptides a, b (Yanaihara et al., 1973b) and d (Yanaihara et al., 1973a) were reported elsewhere, and peptide c was newly synthesized by classical method (Sievertsson et al., 1971) . Cross reactivity of the antiserum was checked with some LH-RH analogues and pituitary trophic hormones by its ability to replace '25I-LH-RH.
Serum and pituitary FSH and LH values were determined by the double antibody RIA method (Niswender et al., 1968; Midgley, 1967) . Antigens for radioiodination, antibodies and reference standards were supplied by National Institute of Arthritis and Metabolic Diseases (NIAMD), Bethesda, Maryland, U.S.A.:
NIAMD-Rat FSH-I-1, NIAMD-Anti-Rat FSH serum-6 (used at a dilution of 1: 2,500), NIAMDRat LH Serum-1 (used at a 1: 37,500 dilution), and 
Results
Binding capacity of the antiserum to the 125I-LH-RH without added unlabelled hormone was 29%, under the conditions used. This B/T ratio was set as 100 (B0) and the B/B0 ratios were obtained as 10 to 5,125 pg cold LH-RH were added (Fig.1) . Almost complete inhibition was produced by 5,125 pg of LH-RH.
Of the four LH-RH analogues and fragments of LH-RH tested for crossreactivity to replace radioiodinated LH-RH in our system, two compounds (a and b) showed parallel displacement curves (Fig.1) Amounts used a: His-Try-Ser-Tyr-Gly-Leu-ArgPro-Gly-NH2 160-1,280 pg b: Try-Ser-Tyr-Gly-Leu-Arg-ProGly-NH2 160-1,280 pg c: pGlu-His-Try-Ser-Tyr-Gly-LeuArg-Pro-Gly-OH 160-1,280 pg d: pGlu-His-Leu-Ser-Tyr-Gly-LeuArg-Pro-Gly-NH2 160-1,280 pg e: rat LH, f: rat FSH, g: human LH, h: human FSH, i: ACTH, j: TRH, k: Prolactin,
Effect of ovariectomy upon the LH-RH and gonadotropin levels
The overall average content of LH-RH in the stalk median eminence of 16 female rats at various stages of the estrous cycle was 923 pg per animal. Seven days after ovariectomy, the LH-RH level showed a significant rise, and reached 4,192 pg per rat (a 4.5 times increment).
Serum FSH and LH levels increased significantly following castration; the former showed a 3.9 and the latter a 2.7 fold increase respectively. The pituitary contents of both FSH and LH were also significantly increased ( Table 1) .
Effect of an estradiol injection in immature female rats upon the hypothalamic LH-RH and pituitary gonadotropin
The LH-RH content of the hypothalamus in the immature female rat was, on an average, 671 pg per animal, which was slightly, but not significantly, lower than the adult values. This LH-RH value was significantly raised one hour after estradiol injection, to a value of 1,020 pg per hypothalamus. The mean LH-RH concentration was further increased at 7 hours, to a value of 1,189 pg per rat, although the difference was not statistically significant. The pitui- tary content of LH was significantly raised 7 hours following estradiol injection. The FSH concentration in the hypophysis also tended to increase after estradiol administration, but the difference was not statistically significant (Table 2 ).
Discussion
The biological activity of the iodinated product was not checked in the present experiment, but the RIA system used here seems to be acceptable for the determination of LH-RH between the ranges shown in the standard curve.
When assays were performed on material incubated for 24 hours, the standard curve became almost flat below 40 pg., and the paradoxical binding effect (Arimura et al., 1973; Matsukura et al., 1971) was not observed under the present experimental conditions.
Since the antiserum used in this experiment had been generated by LH-RH conjugated with HSA at the N-terminus, it showed cross-reactivity with LH-RH analogues which had the identical C-terminal heptapeptide amide sequence. Arimura et al.(1975) (Harris, 1955; Kobayashi, 1956) . Our data demonstrated an apparent increase of the radioimmunoreactive LH-RH in the hypothalamus 7 days after ovariectomy. FSH and LH both in the blood and the pituitary of the same animals also showed a significant increase. It can be argued that ablation of the effect of steroids by ovariectomy caused an increase of the hypothalamic contents of LH-RH, which induced an augmented production and the release of pituitary FSH and LH. The effect of a relatively large dose of estrogen upon the hypothalamus is to cause ovulation in immature female rats. This has been known as the Hohlweg's phenomenon available evidence supports the view that estrogen exert its effect upon both the hypothalamus and anterior pituitary. Our present data suggest that a large dose of estradiol caused a significant increase of LH-RH content in the hypothalamus of immature rats. It should be noted that this response occurred one hour after the injection. Igarashi (1967) reported an increase of pituitary FSH content in immature rats 60 min after the intravenous administration of estrogen, while Kobayashi (1968) observed a decrease of pituitary LH 96 hours following estrogen injection. Our results showed that the pituitary LH level increased significantly 7 hours after estrogen administration.
As has been pointed out, our RIA system has still to be improved in regard to its specificity and recoveries. With these reservations, however, the present experiments have clarified the mechanism involved in the steroid feed back process by demonstrating changes in LH-RH content of the hypothalamus.
